598th MEETING. DUBLIN 169 (1974). Radioautographs were stored at -7OOC for 2-4 weeks and developed. For immunoprecipitation 100pI of sodium dodecyl sulphate-solubilized supernatant containing 20000-30000c.p.m. of radioactivity and 500pg of protein were incubated with 300p1 of serum from infected adult bovine hosts at 4OC overnight. Samples were centrifuged at 7700g for 20min and supernatants were counted for radioactivity. Controls consisted of liver-fluke sample incubated with foetal calf serum and newborn calf serum.
598th MEETING. DUBLIN 169 (1974) . Radioautographs were stored at -7OOC for 2-4 weeks and developed. For immunoprecipitation 100pI of sodium dodecyl sulphate-solubilized supernatant containing 20000-30000c.p.m. of radioactivity and 500pg of protein were incubated with 300p1 of serum from infected adult bovine hosts at 4OC overnight. Samples were centrifuged at 7700g for 20min and supernatants were counted for radioactivity. Controls consisted of liver-fluke sample incubated with foetal calf serum and newborn calf serum.
The technique described was successful in radiolabelling surface components of the liver fluke. Seven components were identified by fluorography (Fig. 1) . These were also detected by periodic acid/Schiff glycoprotein staining. Radioactivity was 85% and 95% trichloroacetic acid-precipitable in supernatant and pellet respectively. Two of these glycoproteins appeared in both pellet and supernatant, indicating peripheral membrane components. Another high-molecular-weight component occurred only in the pellet, suggesting an integral glycoprotein. All three of these glycoproteins were outside the range of the molecular-weight markers used. Four more proteins of lower molecular weights, 57000, 52000,40000 and 37000, appear in the pellet fraction but also in the pellet fraction of controls (omitting galactose oxidase). These results indicate that three glycoproteins of highest molecular weights are surface components. However, it cannot be said with certainty that the other four proteins are located on the surface. Neuraminidase treatment did not increase the number of labelled glycoproteins, suggesting that no galactose or N-acetylgalactosamine residues occur penultimate to exposed sialic acids. The fact that 1-5% of radioactivity in the solubilized supernatant was precipitated with serum from infected adults as opposed to no radioactivity precipitated in controls indicates that antibodies against the two surface components present in the supernatant are present in infected serum. Several previous studies have investigated various aspects of the compensatory growth of skeletal muscle after tenotomy of one, or more, functional synergists (Goldberg, 1969; Gutmann, et al., 1970) . Some of the earlier findings and interpretations arising from such studies have subsequently been questioned and re-examined in more detail. In the present study we have examined the changes in the growth pattern and protein turnover of the soleus muscle during its acute adaptive response to the cutting of the distal tendon of the gastrocnemius.
The functional loss of the gastrocnemius from the normal plantar-flexion of the foot was found to induce a rapid additional growth of the now functionally overloaded soleus muscle (i.e. 18%/day, compared with lO%/day in the normal control). Significant increases in the protein, RNA and DNA contents were found in the 1-and 3-day-overloaded muscles, compared with their respective control tissues (Table 1) .
Such an increased accumulation of protein and hence adaptive growth of the overloaded soleus could conceivably arise by independently changing the rate of either protein synthesis or protein breakdown, or both, at the same time. To define the changes that had been induced, appropriate control and overloaded soleus muscles were isolated and their average rates of protein synthesis and protein breakdown determined in vitro. These intact muscles were incubated in 3 ml of oxygenated (O,/CO,, 19 : 1) Krebs-Ringer bicarbonate, containing glucose (IOmM), five times normal concentrations of all plasma amino acids and insulin (1 m unit/ml). For measuring protein synthesis 0.05pCi of ~-[U-'~Cltyrosine (sp. radioactivity 483 mCi/mmol, from The Radiochemical Centre) was added to the medium and the total amount of tyrosine incorporated into muscle proteins was determined after 3 h (Fulks et al., 1975) . Protein breakdown was measured as the amount of tyrosine released into the Table 1 . Changes in the protein and nucleic acid content, andprotein turnover, in the functionally overloaded soleus muscle The average rates of protein synthesis and protein breakdown were measured in vitro as described in the text, and as described by Fulks et al. (1975) . All values represent the mean & S.E.M. for measurements made on at least six separate muscles. Statistical significance between means were determined by Student's t test: *P < 0.01. medium after a 3 h incubation in the presence of cycloheximide ( 5 0~~) .
In agreement with previous workers (Hamosh et al. , 1967; Goldberg, 1969) , this rapid adaptive growth involved a significant increase in the rate of protein synthesis, which was evident when the rate was expressed either per whole muscle or per unit wet weight (Table 1) . Interestingly, and in contrast with an earlier report (Goldberg, 1969) , the rate of protein breakdown also increased in the functionally overloaded muscle, thereby opposing the increase in the synthetic rate (Table 1) . However, since the percentage increase in the synthetic rate was greater than that in the degradative rate, the net effect supports an accumulation of protein and the additional growth of the overloaded tissue. These studies in vitro were also complimented by the use of a method for measuring protein synthesis in vivo and calculating protein breakdown (Garlick et al., 1980) . This study in vivo confirmed the changes measured in vitro in protein turnover (see above) in the overloaded soleus muscle, with the faster growth of this tissue being accompanied by a higher turnover rate. This accelerated breakdown of proteins may possibly be concerned with remodelling the tissue, since its speed of contraction, and hence presumably its proportions of the polymorphic forms of contractile-regulatory proteins, are known to change.
The rapidity and nature of the responses described above for the functionally overloaded soleus muscle are very similar to those found aRer stretching this, and other, skeletal muscles (Goldspink, 1981) . It seems probable that initial alterations in the carriage of the foot immediately after tenotomy of the gastrocnemius impose a greater incidence of stretch on the soleus, and that this represents an early stimulus in the induction of the additional growth found in this muscle. Then, as the muscle fibres undergo hypertrophy and the soleus becomes more able to compete with its stronger antagonists, the incidence, and hence the influence, of stretch probably recedes. Glucocorticoids are known to inhibit the intracellular accumulation of amino acids in skeletal muscle (Kostyo, 1965) . In the few studies previously undertaken, the transport of the nonmetabolized amino acid AIB* has only been measured after long incubation periods (e.g. 30min or more). During these times both influx and efflux components of transport occur across the sarcolemma.
In the present study, three components of AIB transport have been measured, i.e. influx, which predominates over short incubations (5 min), net transfer over 1 h, where both influx and efflux contribute to the net accumulation of the amino acid within the muscle, and efflux from tissues preloaded with AIB. Throughout these experiments thin intact extensor digitorum longus muscles from female rats (40-5Og) were used.
Influx and net transfer
Since the true influx of AIB can only occur after prior equilibration of the extracellular space, two extracellular-space markers ([14Clinulin and 6oCo) were used to determine both the size (23.7 f 1.7%) and time required for complete equilibration (2min) of this extracellular compartment of the extensor digitorum longus muscles. Influx was then measured over the subsequent 5min (i.e., 7min in total) and net transfer over lh, with appropriate corrections being made for the AIB content located within the extracellular space. Since a minimum of 4 h total exposure to the hormone was necessary to observe any effect, muscles were preincubated for 3 or 4 h in oxygenated Krebs-Ringer bicarbonate buffer in the presence or absence (control) of lpMUr-COrtiSO~, before measurement of net transfer or influx, respectively. After preincubation, muscles were transferred to fresh buffer, containing glucose (1OmM) [ 14C1AIB (O.l,uCi/ml) and unlabelled AIB (1mM) for the appropriate incubation periods. Muscles were then homogenized in 2% (v/v) HCIO,, centrifuged and the accumulated [ 14CIAIB was measured in samples of the acid supernatant. Results were * Abbreviation: AIB, a-arninoisobutyric acid. expressed as pmol of AIB accumulated/min per ,ul of muscle water or as distribution ratios.
Eflux
Muscles were preloaded with AIB by preincubating them for 4h in Krebs-Ringer bicarbonate containing I I4CIAIB (1.2,uCi/ ml) and unlabelled AIB (ImM), in the presence or absence (control) of lpM-COrtiSOl. Muscles were then transferred to individual flasks containing 1 ml of Krebs-Ringer bicarbonate buffer. Samples ( 4 0~1 ) of this medium were then withdrawn at 5, 10, 15 and 35min and the [I4C1AIB radioactivity was counted. Results were expressed as the fraction of AIB released from the Fig. 1 . Effect of cortisol on AIB e f l u x from the extensor digitorum longus muscle Isolated muscles were loaded with AIB by incubating them in Krebs-Ringer bicarbonate buffer containing I 14CIAIB ( I .2Ci/ ml) and 1 mM unlabelled AIB for 3 h in the presence or absence (control) of cortisol (1 p~) .
Each muscle was then transferred to a flask containing lml of unlabelled buffer with or without cortisol. The release of AIB from each muscle was measured with time. Each value is the mean f S.E.M. for at least four controls (0) or cortisol-treated ( 0 ) muscles.
